Cellular and molecular characterization of abnormal brain development in protein o-mannose N-acetylglucosaminyltransferase 1 knockout mice.
Protein O-mannose N-acetylglucosaminyltransferase 1 (POMGnT1) is an enzyme that catalyzes the transfer of N-acetylglucosamine to O-mannose of glycoproteins. It is involved in posttranslational modification of alpha-dystroglycan (alpha-DG). POMGnT1-null mice were generated by gene trapping with a retroviral vector inserted into exon 2 of the POMGnT1 gene. Expression of POMGnT1 was completely disrupted as evidenced by absence of its mRNA expression. POMGnT1 knockout mice were viable but with reduced fertility and variable lifespan. The functional glycosylated form of alpha-DG was markedly reduced in POMGnT1 knockout mice along with impaired alpha-DG-laminin binding activity. Multiple developmental defects in muscle, brain, and eye were observed. In addition, the knockout mice exhibited extensive abnormalities in the neocortex, including changed neuron distribution, presence of ectopic fibroblasts, and GFAP-positive reactive astrocytes. Analysis of POMGnT1 knockout neocortex at several developmental stages revealed that these defects were secondary to disruptions of the pial basement membrane.